Introduction

39
It is only relatively recently that the ecological importance of viruses in marine systems has 40 become evident (Suttle, 2007) . For example viruses have been shown to be major 41 contributors to mortality and the structuring of plankton communities (Gustavsen et al., 42 2014). Indeed, virioplankton densities in the oceans are estimated to be on the order of 10 6 43 to 10 8 ml -1 , which is roughly 5 to 25 times higher than that of bacterial population densities 44 (Bergh et al., 1989; Fuhrman, 1999) and new groups of marine viruses continue to be 45 discovered (Labonté and Suttle, 2013; Thurber and Correa, 2011) . Along with influencing 46 planktonic communities, viruses also play important roles as both pathogens and symbionts 47 of metazoans, often with complex environmental controls on the degree of mutualism 48 between the host and the virus (Roossinck, 2015 (Roossinck, , 2011 Suttle, 2007) . Although our ability to 49 describe these communities has developed rapidly with the advent of next generation 50 sequencing, their ecological roles in health and disease are typically poorly understood. In 51 reef building corals for example a significant diversity of viruses have now been described in diseases in general has proven to be a highly contentious and difficult area (Lesser et al., 2007) 55 and history has shown that determining causation of viral diseases is likely to be even more 56 challenging (Halstead and Cohen, 2015) . Complications associated with the evaluation of 57 cause and effect in pathogenesis arise as viral infections are known to trigger and in some 58 cases control the host's cell death mechanisms and inflammatory responses, amongst other 59 cellular process (Teodoro and Branton, 1997) . Furthermore, several viruses have now been 60 implicated in carrying and controlling virulence factors of bacterial pathogens, including the 61 coral pathogen Vibrio coralliityicus, which demonstrates the potentially complex etiology of 62 transmissible diseases in these basal metazoans (Cohen et al., 2013) . 63 The first characterization of viruses associated with corals was in a study by Wilson et al., 64 (2005) . In this study, virus-like particles (VLPs) were detected in both healthy and heat- that assessing causality in relation to viral pathogens is a significant challenge.
88
In this review we will address the current knowledge of the diversity of viruses associated 89 with healthy and diseased corals, assessing where in the holobiont they have been found, 90 what types have been identified and addressing their potential roles. We will also examine 91 the methods that have been utilised to characterise the viral communities and explore other 92 potential roles specific viral types may play in the health and disease of corals by drawing on 93 studies from other organisms. We also propose a modern interpretation of Koch's postulates 94 suitable for the metagenomics era and a whole-microbiome approach.
95
The role of viruses in coral health 96 Viral abundance has been shown to vary across both small and large spatial scales in reef 97 systems, for example between depths and between lagoon waters and the reef crest . The SML is also well known to host abundant and 106 diverse communities of bacteria (Kemp et al., 2015) , and the role of viruses in the control of 107 potentially pathogenic bacteria is a rapidly emerging area (Glasl et al., 2016) . The control of 108 bacterial populations is governed by two major biotic processes in the majority of systems 109 studied: predation (mainly by heterotrophic nanoflagellates and ciliates; (Sanders and 110 Wickham, 1993)) and viral lysis (Fuhrman, 1999) . The abundance and diversity of phages Certain 'human specific' viruses have also been shown to be present within corals, perhaps 410 due to anthropogenic pollution (Futch et al., 2010) . Surprisingly, in fact, a large proportion 
